To calculate the shear stress acting on the cells in the microfluidic channel, we solve the incompressible Navier-Stokes equation in 3D. The channel has a rectangular geometry (x ∈ [0, L], y ∈ [−c, c], z ∈ [−b, b]) and we use zero velocity boundary conditions at the boundaries of the channel cross section (u(y = ±c) = 0 and u(z = ±b) = 0),
Here µ denotes fluid viscosity, ρ fluid density, p pressure, and u fluid velocity. We solve using variable separation and Fourier series, and find an expression for the fluid velocity u
A n cosh nπ 2b y cos nπ 2b z , with
.
Where G denotes the pressure drop in the channel. For a detailed derivation of the velocity please see [1] . We now calculate the wall shear stress from the velocity profile, using the expression τ = µ∂ z u| z=−c , and the velocity space derivative
Considering we do not have access to the pressure drop G across the channel, but only the mean flow Q we find an expression for the mean flow by integrating over the channel cross section,
thus we obtain the pressure drop G
We can simplify G by using the values for c and b. Note also that since πc/(2b) ≈ 31.4 the hyperbolic tangent becomes tanh(πc/(2b)) ≈ 1, this leads to Table 1 . Shear stress τ calculated as a function of imposed flow velocity V f , using µ = 8.9 · 10 −4 Pa s, the dynamic viscosity of water and the channel dimensions c = 1 mm and b = 0.05 mm.
Then we can approximate this for small
Since we want to find the maximum stress, we choose y to be at the middle of the channel (y = 0). Thus, we can simplify τ as well, since cosh(nπy/2b) = 1, and A n ≈ 0 ∀n ∈ N,
We can now calculate the shear stress for the imposed mean flow velocities used in our experiments. An overview is shown in Table 1 . Thus, the shear stresses are well below the critical value for the onset of mechanosensivity 0.7 Pa or even detachment 2.6 Pa [2] .
